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X-ray absorption Spectroscopy (XAS) is a widely-used materials characterization technique.
Despite its importance, only very sparse XAS reference resources are available to the
community. Publicly available spectroscopic database such as EELS Database! contains 271
spectra, but only 21 of which are XAS spectra that covers 8 elements in the periodic table. In this
talk, we will present the development of XAS database (XASdb), a large computed XAS
database with more than 800,000 K-edge X-ray absorption near-edge spectra (XANES), and a
novel Ensemble-Learned Spectra IdEntification (ELSIE) algorithm that leverages ensemble
learning techniques to identify similar XANES spectra from our computed reference XASdb.?
We will demonstrate the development of a high-throughput automation framework for X-ray
absorption fine structure (XAFS) calculations which combines the power of the Python Materials
Genomics (pymatgen) materials analysis library,® the FireWorks workflow management
software* and FEFF°. With more than 800,000 K-edge XANES for over 40,000 unique materials,
XASdb constitutes the largest existing collection of computed XAS spectra to date. The
computed spectra in the XASdb have been made available in the Materials Project website
(https://materialsproject.org/). A new web application — the XASApp — has been developed
which allows any user to compare multiple X-ray absorption spectra and find matches within the
XASdb. We believe the combination of the XASdb with these machine-learned spectra matching
tools will be an invaluable resource to the materials research community by greatly enhancing
the efficiency at which experimental XAS spectra can be analyzed.
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